
KOREAN INDUSTRIAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



(11) Publication number: 00261541 B1 
(44) Date of publication of specification: 19.04.00 



(21) Application number: 970078371 

(22) Date of filing: 30.12.97 



(71) Applicant: INSTITUTE FOR ADVANCED 

ENGINEERING 

(72) Inventor: CHO, YEONG RAE 

JUNG, HYO SU 
MYUNG, JEONG SU 



(51) Int. CI 



H01J 9/02 
H01J 1/30 



(54) METHOD AND APPARATUS FOR 

MANUFACTURING CARBON THIN FILM EMITTER 
OF FIELD EMISSION DISPLAY DEVICE 

(57) Abstract: 

PURPOSE: A method and an apparatus for 
manufacturing a carbon thin film emitter of a field 
emission display device are provided to use a carbon 
thin film as a field emission display device by 
controlling surface roughness of a carbon thin film emitter. 

CONSTITUTION: A laser(21) is installed at one end of a 



vacuum chamber(20). A scanner(22) is installed on a path 
of a laser beam to reciprocate the laser beam. A target 
holer(24) of a bar shape is installed within the 
chamber(20) in order to load a target(23). A substrate 
holder(27) is installed within the chamber(20) in order 
to move a substrate(26). A grid electrode(28) is 
installed between the substrate holder(27) and the 
target holder(24). An alternative power(29) is connected 
with the grid electrode(28). 
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U}R\M , B BT3M [Cl-^S B^efS* QI101E12J JJ015KH OilDldi 

ymB&w &-y^s fed^ qhdiei^ £g^m ^ 21= sit s# ^ sip- 

SUM 

E IS gEHHJ CH3^ 0ilD|E1# SSISfcHM EA]?]- S^iE, 

E 2^ dtSSSS CH9^ Eht^ IHI0IE1M ^SoPI £1*1 SSISHiM EA|*> E^iE, 

E 3£ StlSSS Wj 01 El X0£SB££ BA^m £2£EHM EAItt B3E, 

E- 4^ S Br3M FED±»°I &±ej9J- (HIDIE12J HSS«B SAIL* S<*!E. 

£5±g ggQil e^u|E| QdQig J92»H££ Bh^a|°|BJ aS^EHM E Alt]" BSE, 

£6Sg ITS (HI [CfM MDIH H2»H£S iSM EHi £EA!tt BSE. 

< ES3 ^fi^SOli CH^ ^2 £S > 
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2SSH1 
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mm 
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g}H^Smi 999-0058280 



ztsrm ^a? 

a »g= 2?ll2:2t Sflg-g SAIiWFIeld Emission Display)(HI mi 4^1 5 Wl^ &± 

6jsTSDiEi2i laoi ^ss oiassa v shm* a»§m £ai±»°j &±atsr chioibi n 

£S«M £hti-50IQ. 

2! ?|| 2^ SttS-g SAIiXKField Emission Display; 0|oh FEDS -2fSSJ-.)= s=5 fin y (cathode )2h 

gf^S IH^(anode)S ^SEIOJ SID. -gSJS HUBS aJGS S. W l?i J l ^U i ? l 1 iSfi* t L r 

array)H£ ^SEIOI SIHDI, S^S Ii§ E5EI0) AHfOI M ^ 2i= UERJIfe ¥ 

MOID. g^SHHIAl a?CT ?RB2| « mi CHI ^oi Sr8tt£3#l SttS MS ££ 

g =im 5iss SAi^fe «s D±«aoisi gg^sAi, s^tra a^ss jkbse. h^iesj m 

Effliag ^ SA£ §§01 °iCK ^g^0| 7\S MEigSa* SA^I-SAiE El 01 2iO| 



FEAS s=m-oi 3Hi c 2 =oil SjStt S?2| aS/g 7^3 DKJI3S UM St* 37I&0I «gEICH 
gOT «*|5j EIU&SHM eiSB 3XW t»BO. B»S SWf 4>«ISm2| HSTOI WIS SRHW S3 
VIM* UHa 3 OIUH «1T £M ^D-OI £1= 2101 Q. 

he. FEtfc s^sm ?h±e a^2i- moiew =?m& 2^ ^ssi feosl m=ekhi ?h±e 2=21- chidi 
ei s >fioiM 2^01 ^his 3^ qi^sj fed^i- sid. 

2= qz2°| FEOCHI Al ^ |^5|2S E^sj-sfEj 00 DIE) 71- 3gEIH SID. 

B£HfS*2| J30)l^ 4=S= 01 AH g £01 «SE|0) CHIDId &i(emission site)g Jagt^S-W CHI 01 El 
3 ITS *!Q. 

t^s. & gaeiM £jen stsssa iseis 94-406I62M zm*i &±uin chidiei xii^g-xi s &goi 

JHAIEICH SID. 

E IS #0)21 CHS*! EfiBfSf CHI 01 El g tjgoPI SI?* aSEShHg EAI*]- S^ESAI, aOlflS (1)# 
BifiaS OWOfe E«! (2)0)1 SAtfK)| &i S gog 01=012 BBO)« ^45 A|?) ?I3(4)M S*tE| 
£ s EhiHf^S «StlQ. Si*? 7ie(4)s QIEAIS 7I5JSCIM 2J*B SISEIO) 7I5K4)2J 

23M Bi^OI OlSh^S gfiiQil ogg, 7IB(4)2F E^(2)2] ORTiSICHI °1SHAI 

1SEID1, guewog J\&(A)21 Eh2!(2)0l A|S ^0173 Sm4=^ CHSSj2| BiW^ISi 

ii sTd. Sschi imum eh>(2)oi icni^s *«^e^ s^si 

E 2^ i!«i£JS! CHS 5i MOIEIg SSsl-^l ?l^ aSStHM EAI*^ 2^IESA|, ag^EH^h 

iiig OI^CHa g£(rod shape)°J E^( 13)01 ^St, f g §S°S SI^^S^ gxlEIDI, E|-a(13) 

*imt= gtfHs oig^hsswi ^ xi ei 01 oi^oiaD. 

oisnroi ati^aa chioiei wissxioii com a, as^EH^h saiei^ asism(io)2j 

LH^CHI BisIS Ol^Oia E>a>(13)2h 71 5(1 5)01 S*f3 ^EH CHI A) aSISbH(10)£J 21 " CHI a 

ow(ii)g ssh Eh?3(i3)g %m aioi^goi afAieo. 

3 0179 U2^IS7 MA>, m S a AT- §25 gS(14)# S^SW SQ. 

S.^. aiOISISS >:3HU&X|(I2)(H1 °1SH &3(13) WEI- SjaSmS^SAI ?AhEIH 

S EB! (13)51 aSI SOICHI H(14)0| SSSQ. 

££*h, EBS(13)£ SS£i 2|g5h7)IE|HS EI2S(13)2) bUTMaiOilAI US?!! E^illOl g^l 

8D. 

0\nm £° ^MCHIUAIM ^ MM(14)S 715(15)011 S*fEIOI Bi^(16)M SSShTll ttB. 

715(15)^ aioijggei ai^gsBtfii- sjinsi^ ©tfss sssi oimsi-oi mm(14)oi 7i5(i5)£j is 

H i*ffl£S S*fEI?C ohD). SMI^ 2^ CH3Sj°l &i^(16)M S^Q. 

□ami oiEhir= Aits §as ^s^schi c&ms, e 300 eaiej- am iroi, chs^si 

&S^S|(16)s 31 4= S1XIB Oil Old eEi 515^1 ^BOI SO) &±a}^(16)g FED2J Oil 01 
E1S ^ 2i= Z?im °^AI?|X1 =Sfe ^HI7h SiSJEK 

MOId gE(emission density)= §_ei^S|(16)2J S^?|^7l(suface roughness)M 3711 SSfS ^ 
Dl. B±ttfSK16)2| 130)1 DIAIg^Kspike; 17)01 CHI 01 if ^\ U&VQ. 

e^H|S|(16)M M0IE1S AhSStTl °loBAI^ MOId Si (emission site; 1?)7F 5l itl orfg- 
rO^TH Olfe^Ql ^SEIOIOt *h=Efi atS#S!3 ^S^S^ Bi^(16)2j S3 Oil 0IAHM7l(f ine 
spike;1?)?h SM lUgM FEDg M0IE1S AfgSPICHI aitfth CHIOIdgEl HISSW 
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St 90/ Oi^JlMcftr JfX 

e4^°j sS5ia5m * »oi*kw i ooDiaiiEB s>m= *7»hHs*i &±ute» fed© chidi 
aiVsaS * SeS § aHsTaa»* sai^wsi e*«tsi- chidiei sissss siss^eo n 
^^D\ skd. 

n|PH>° esj§ *|# B aaifijtt 3W»S IAI±Xh2l OilDIEIg «35l= 

bmSm i *ioi °aieT= shTlh^wai *fe g^sj ebsoi aioragoi 

a5&gi HIS* CI. 

§e« a=oii 5ss liTm % sjeh Exwe a^a§ aaisai s» H =fi sai±w°i 

^i^sf OH 0| El flIiSXIg MSStQ. 

s |«2| ssjH). CMEH 71AI §§g 01 7IS MOM <s?SS AHMOfl 2|sH gi^SJ ESS »2SK)I 
SblOII BT82I ^AIMS^EI □ gStflTfl 1 20IQ. 

m\ B BT30I [&S SHSIK SAI4a>2| EJ^S}- OflOIEI H2SB S 3X1 ft §1^3 ESuU 

E 4^ B ITgtHI FED4A12I 01 01 El 2| EAI^ E^IEOIQ. 

EAia tiW 2TOI. SS2EH7* #*IEI = a3SW(20)2j' SI 301 MOITHSg 9\*i 
i?HL|§*l (21)71- gflBQ. 

^71 ISB|(20) LH^OII^ ^71 ai 017^^21 g^2J E12!(22)§ &=fSh7l 

*l» EBS«3 (23)71 flXISCl. 

E*f ^71 |«m (20) LH¥(HI= ^71 810173^2) S!i!^SSa^i33fe &t,f°S 7IS(26)S 0!!A||J 
^ SIE^ 7|SSC3(27)7h ^XI&D. 

gji ao| B2!SD(23)£h 7ieSQ(27)2J A10KHI H£IE*! 2^(28)01 E12(22)]lt 71 

^(26) liJoiM asaSfjaa^ss *aii 4 sie^ #71 heie« a^(28)oii in^as! (29)01 em 
ao. 

S-71 EI3!lgQ(23)^ g^2J EBS (22)01 #g iS2£ Siai ^ SJE^ g^2J ?S^B(ES^ Dl 
EA|g.)OI 

3EIE*< 2^(28)011 2J7ia^ H^a?1l^ 1^01 dH,^H3l, arf& lOvolt- 1000 volt §ES 
°!7hEI= SOI 

^71 3EI I =*' 7t^(28)S MM (25)01 HEIE^ 3^(28)g 111^1-01 7IEK26)CHI g^l ^ 2iE^ SFH 

f5 iSafazioris ! saS^ ^cht3 oi^owdi. #71 s^d(32)cni ai?aa(29)oi siaa. 

•w Qs «IAinM D> 3D < E 5M EAIS UhSI 901. 715(26)21 E^3!!(22) AhOIWI HEIEf 

Hl(28)Ot SitS 7IS(§6)2i IS3BWI 51 WB^ (33)01 S«£I01 iilge}71AI 52^71121 37IS 
tf^Alg ^ SiCK 

*IS, B ^SOII [0-E afllE2h SAh^s SAI4A}2| (HID I El SStL^h. 

a ohotrHi msDi 7:1=01 SAIEI- IS UK 20) LH^tHI M^2J EBS (22)11- 

5^26)1 %1bm 23Ya S&ffiWw swia aiofxi(20)ii mm aoiTasoi ebs (22)21 a 

aiOWSOl ?AtS Eh3S(22)S f f SSCHIUAI| |^E^22)g|(&iM§ )0I SEI^j 
2.2. mO\n Lm OIS. SAh, SA1 a aA> §£S 7«a MM(25)m ^SoITII sq. 
ena, aOWSS ^HL-|§*I (21)011 21oH g^21 E^(22) S^^g ttlEh ^£!^SSE13A1 Eh2!(22) 
Oil ?A1E|H5 E« (22)2J Sill 90IOI 71S SM(25)0| S«SQ. 

E^ Eh2!(22)s g^SSOiiy aOIAHgOl SSEI= &AIW 4= SiEU EBSSQ 1(23)011 £|3H 

ll'stkl [tmtm i ass e>2! (22)21 u^iaimiAi umxi ei2S(22)ms'oi iasD. 

0|*IS £§<HIUAI! ^ MM(25)S 715(26)011 S^fEIOi &i^(30)t ««^Q. 

• 1(25)01 7IS(26)2| Z&w Sw&i 4^1 ?H §101- ^JHl^h SfB^ CHS5j2| §.^^(30)1 
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SSI E[V (22)21 7ISK26) AW 1 0)1 HEISt! 3^(28)S fi«£| EPSS (29)01 SLEIGH atfS 

10voit~1000 volt §E°I SSSTIPI' HS^S 

0I2HHDI *J«EI^ mS2fll(Hl 2|oH E|-2!(22)(HIA| MEIS B42I ^§ S|-£!S A} (charge particle)if 01 



nmi?\% Ib spih oiam □> ^si£i «s*pi eiimmot w?ss mass* 

56 ±a «-«(H| [Q.g EhiBfSl ODDIEI 73l2&g£S £33 ^hi^n £S#EHfl EAItt SSE0I 
D. 

oi Haw eoffla as sionXi subwi sks swaiei ^ siq. a. num amission 

density)^ bS^5o")9 fsEITI^Ksuface roughness) Oil 3711 SttS B>£0|, B£H|«K30)2| S3 
Oil D|A|g&(splke;31)0| Stfi^* CHI Old I! E£ £711 UEfc.HH. 

[OB AH , H ITS Oil [Q-a 2!^hEI= SmSTflOfl 2|*|A| (HI Did ^(emission site;31)M S|i*t arfg- 10 
°m 01301 «SA|g 4= 2! Til El CH FEDg OflOIEIS AfgST 4= SIQ. 

01 ai. a^| nia° a HUfSjth ^^AlWIg 3X1 Ml AM g 1*301 *S?5r= gOt°| S2A> 

S g HT32I. fi3B'B3A|gOI ^01 g iTSOil CHS* 4§ Si 4= SICK 



!Z32J SJf 



[D-ErAI , a grgoil Itf§3 §hiej-^ (HID|E1£| i37l^?IS J 
7tfhH3JW EW^M FED§ 0IIDIE1S M^tm 4= Si= S2I 



SICHSKfl Oil Old HEM £7fl5fe 4=S1 ¥ 



S2r§ Si 4= SICK 
/S77 S'-i 1 ^ £W 

**=X*v i S?j|a2|- 3ft&B 5AI±a>2| @±atst (HI 01 El M XlliggOll SJOjAI, .3801 ,g 

ESI DUIIgJoi SSEItr 2!AH>^ IA|iW°l OflDIEI BI5^g. 

g^tr 2. si 1 %m sichai, 

4^1 Ai=5.nm ePFEi-H a^s?a^ li^s 2f ig£§if= 2 ?fi swim 

°i Oil □ I El JfflS&S. 

g^?tr 3. M 1 tHH SIOIAI, 

jam?MZ= trf& lOvolt- 1000 volt §ES °!^E|= iS2S SXI&i SAIiXn 

Ehtej-ej- (HI 01 El HI5&B. 

4 Algol °?;|E|^ |SHi2h 6^1 ISbH LH^S MOITSIgg ^Al^" 4= 2iE§ g*l£l!= ^0173 

i°i E?ii ^raowH£i ssl^ #«m?r*i1w ^xiei^ ebs*ci»; tstn lhvoii s^ei^ 

5i tf ^l MO Tagkl gtf^S 01 S^" 4= ^x|E|= 7l5^QEh ^ 



»gm SA|iXh°| (HIOIE1 3I5S-XI. 

=ari*i- 5 aisoi °AIEI- I5HI2I-; fe^l 1SBI LH^S &ilOI»gM ^AKIT 4^ 2iE^ g*IE|^ 310173 

«si e«s ^71 aioiTassi • - 

31 es 4,^1 aioisigsj siii&^t 

71 EF2I2I 715 A>0|(HJ 2^5!7"~' 

2 sTsi <«iafe H^sllg £tm= STIIE^ SWgfg lAliXiei (MIDI El flli&XI. 

6. 731 5 *} E£ 731 6 ^(Hl 210IAI, 

a^| 7:1=21- a^| AI-0I2J 71EI= amm-SOmm IE 10173 SSE|£ 3S ShS S70 

SSh S7JS-S SAIiTJEI ei^2| 0IIDIE1 TS^SSI . 

7. Till 5 *!■ E^ 731 6 VM SiO\M. 

a^| *t=s of2 7^ S^SOI A|S SAH!2£ ^0173 01 ^01 XI £ 5!M SF= 2!7tl 

£21- SW&I Ia|5a}2J E^S!-2f (HI01E1 73l5§-«. 
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